Translocation of cytidine 5'-monophosphosialic acid across Golgi apparatus membranes.
Golgi apparatus, isolated from rat liver, incorporate [14C]sialic acid from CMP[14C]sialic acid into endogenous glycolipid and glycoprotein acceptors. Incorporation of [14C]sialic acid into endogenous glycoprotein acceptors was stimulated an average of 3-fold by Triton X-100 at an optimal concentration of 0.05% and was inhibited at higher concentrations. Incorporation of [14C]sialic acid into endogenous glycolipid acceptors was not stimulated by detergent. The major glycolipid product was identified by thin-layer chromatography as the ganglioside GD3. SDS-polyacrylamide gel electrophoresis on the glycoprotein products demonstrated incorporation of [14C]sialic acid into 6--7 major bands. Neuraminidase studies determined that approximately 60% of the [14C]sialic acid incorporated into endogenous acceptors in the absence of detergent had a luminal orientation. Furthermore, electron microscopy studies showed that the isolated Golgi apparatus fraction consisted of intact membrane cisternae. Our results demonstrate that sialylation of cisternal acceptors located on the inside of the membrane occurs in the absence of detergent. They are consistent with carrier-mediated transport as a mechanism to allow CMPsialic acid to traverse the Golgi apparatus membrane and to be used to glycosylate endogenous glycoprotein and glycolipid acceptors.